Kinetic analysis of human placental, ovarian, and adrenal 3 beta-hydroxysteroid dehydrogenase inhibition by epostane in vitro.
The effect of epostane [(2 alpha,4 alpha,5 alpha,17 beta)-4,5-epoxy-17-hydroxy-4,17-dimethyl-3-oxo- androstane-2-carbonitrile] on the conversion of pregnenolone to progesterone and of dehydroepiandrosterone (DHA) to androstenedione was studied in human term placental microsomes and in comparison with human ovarian and adrenal microsomes. Using pregnenolone as substrate, 3 beta-hydroxysteroid dehydrogenase (3 beta-HSD) activity in the three tissues had a similar Km (3-6 microM) but Vmax ranged from 1.3 nmol/mg protein per min in ovary to 10 nmol/mg protein per min in placenta. Epostane inhibited 3 beta-HSD activity in all three tissues with the characteristics of a pure competitive inhibitor: mean Ki values were 1.7 microM for placenta, 0.5 microM for adrenal and 0.1 microM for ovary. Moreover, in placental microsomes epostane inhibited the conversion of DHA to androstenedione with a Ki of 0.6 microM. The mechanism of action of epostane explains its effectiveness in blocking progesterone synthesis during the luteal phase and in pregnancy in women, and its strong anti-steroidogenic effect in other endocrine tissues in vitro.